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(54) nPOOMTlBHAH TPVBA 
(S7) Abstract 

Hcfwi b ucwmfiw 1 d TfrffSoc* rpocUru. Cympocrt* moo6pcmaui'. npo^wu> eunonseB b Ba^e CMMMeiyMMOO 
Kou6asax9n aa T pcx Kannea^pboc nonocre*. c6pa3oaanBMx to Tpy6»o» a ar oro BKM . jjbc an aoropux 
< a pp— a rarr rcn u cj ojy co6oft tMpyxntaai noeepxaocTtDa ymaptaHMX vacrtA c ^opuapoB— cm Meafty 

HKMH TpCTt»cfi DCJtOCTH, llpW OHT IpUOWC DOOCpJCHOCTM ffBfK KMBXKBMf \Hh4X OOnOCTcA otipOOCMMHbl 

BHyTpcRBtA noBepxnocTbK) Tpytinoa 3iroroaai, kx Bapyxame nosepxaocni otipaaoBaKU napyxsoA 
nopep3gim.iiiK) Tpytfaaa sai oiobkb. a BByTpcaRfM noBepMBocre* cp^pBieft itonocra o6pa30Basa BapyacaoA 
noeepXBocTb» TpytianA saroroasH, HapyxnaH noeepxHOCTb yro* nonocTB ofipaaooaea B ayTpca aea 
oooepXBOcTbao Tpytiaofi MrxrroaajL 1 mji. 



RU 2091655 Ci 



Description (Oaacaaae ■aoopcTCBaal: 



M306pCTCRHC OTBOCBTCR K o6p*6oiKt MCWLTIOO RMBtKtOKU X UOXCT 6bTTb TnrtfTK^OFWBD IXfm 

iDToroancaHH Tpy6 c ^tokkmw npofanew, npaucHoeuux a nww oaroroaoK nnacrwpea, 
wenanwyc^btx ooocTaixioneKR* repMCTtnoweru bqahhux. He^TRHbix HrasoeuxcxBaxxH. 

M3 bocth* wHoronyaeaaa npoqonbH»-ro>pMpoaaifflaH TpytSa. npaKRTXH 3a nporonai, BbaxanBCHBa* B3 
KpyrnoA Tpy6HoA mtotobkm nyro-i ne<fropus(poBaKHa (pacTJDXCHaa) oc nanepewaro ocmchmh. Peryjmpya 
Bemraoiy BRaenaBaHaa pojmxos b oaroroaay a ax xojbwdgtbo, moxho ha oahoA onpaaxe loruTaanKBarrb 
rpytiu c paansiMHUM npo^wieu, aro occ6chmo aaacao aha Tpy6. acaoausyeubix B wwree luiacTbipeft A^n 
cTpyC. 



HeAoeraTaoa* rmsoA Tpytiu rbuhctoi fkmbOjaH erenem, jv+opuujfxx n Mocrax xsrHoa, mto yucHunacr 
BoauojoncTb pacnncpooifl nnBcrupH b koaohhc ■ yBcrowMBacr cTparaBaxxnae uanpfnomn i 
o. fanunoe KamwecTBo KOBUgMtpaTopoa aanpajxeaaa a Mccrax aara6a Tpyfa. 



saoxaa. peuxacMaa B3o6peraflKU, aaxjnoaaerca b y iirHwnrw aa Beranoon* ocTaToraoH 

"t Tpyfa*. 




noocpxuocTUo TpyCuofi 
n o a c pxao cT fc io Tpyoaoa aaroroaxa. 

B npq^naracuaA npo fr pn awfl Tpytie fanbmaa *wcrt> oobcpxhoctb Tpy6w hwuktch uacruo 
ospyvBocTM. «rro asavrcnbno yvcHbrnacT kqjotoctbo xoeneHTpaToe HanpaxeKax no aepxwerpy TpyfSw h 
yocmov pu^iHi npo^ana a now^macT npo*mcxm> cxkchhr npH pa^gaHc Tpy6 a Dpoqpooe ax acoontooaaaaH 
a aauecTBe roiacTwpett aim aoocTaHoancBMa repMenraEOCTH npa pewowrc otic^pux aoranaa. Kpouc toto, 
oMaumM ocrarcwHMC aanpamenaa a a caapaou use nocne pa^Aaaa TpyfSw b car*— — ■ ' 
coapeo* moo BaxoAjrrcR a 3oae uanoft A c 4 >0 P M&IJ 9 ni( > * ocranbR&H uacrb nepBMerpa 
xanncBBSjabte oarxocra) aueer zmaBBbce nepcxoAu c msjioh i 




I Tpy6bi aacaonbao 6onupe myiyqmero nepavrrpa oficaffpoft 
TpytSu ffna coaAaaaa Barara, a aapyaoadl oCHcaamrf ; 
rpytibi ahh o6eaieaeHBH csotiqnaoro cnycxa o cxaaaKBHy. 

Hcxavaooaaaac npo^amAOc TpyG b umcree nnacTupca, ycraaaanHaatMboc b acecrax xroopcafleaaH 
(Tpemaabf. weermaa cxaosaaa xoppoaaa, A cp4opapoBaaawe orBepcraa, aaaoc a pp.) o6caAHWX kojiohu, 
■i^cct p»w npoiMyiapcTa no cpa 

caapaoa saroroaxa ixocxviaeT saawrtjn^io caasaTt, paexoffw aa ee i^xaoBonrrao; Tax aaa 
SHa^BTcnbaaa nacrb oepaaccTpa Tpy6w aanaeTca vaerao ooacaaaoa oapyxaocTV. »it> yweawnaeT 
xajnraecTBo KOHueaTparoa, yaenaMBBaer nnooqaAb conpaxocMODeHaa npa pa^aae uempy abmpaBneHBoa 
Tpytioft a xonoRHoA a yBcwoaacr aaapaxccaaa enparaaaaaa: a o ra M oaraorr fc apa Keacaaa pp o jw ibBMX 
Tpy<S. o^opMapoBaaKbOC b oywrw. Doaoonncx ooxparraTb apeua peuooTa, yueabcaan» paexofl M«rqaawm a 
sarparu npa peacoare novpexAeaafacx y^acrxoo nnacrwpnux xaoeroia annabi. npopopoff wn> poj owx a 
cxaaxMHax bx autwraibHbtx mytiaaax, noobiarrb axAexoxxm. a AonroBeaaocTb oTpeMowiapoeaHBoro 
yaacraa. 



npa ^opMapoaaHxa 6ya-ra as npeAnaraeMoA apo^anbHoa xpy6w sHiwroihuo csxasanrca npo«onb«bic 
Ae^opMUSoc a cxpyMXBaaae Tpyiw, Tax xax yxna«xa aarxoB npoAonbaoft Tpy6w opoa3BOAKTCH Ha flee 
onopM yempcRRbue uacrefl xanneoaHKWX oonocreft. 

Kpowe Toro, npeAnaraeubia npo^anb hmcct AocraTOwyxi mcctxocti^ a npa ^opMapoDauaa (Sywra ae 
npowexoAMT cmrtm ccTOow, a npa pa3MOTxe ae Tpe6yerca nonoaHarenbabix onepaxoia a o6opynoBaaaa 
Ana npaaxa Tpy6w or cxpyuxaaHaa. 

npcAnaraeuaa xpyoa npa MaxcaManbaoft KOMnaxTHocra ce<*ttaa Kweer aaat5on«nae pa^wyew xpaExoaw 
$opMbi cevcHaa ^acoHMoro npo4ana. A mcm Mctibuie xpuaioHa $op%a* ceaeaxa npofrmn. Tew weHwnc 
aDpacxoAOoaH pecypc nnacTaHHocTa npa ^opwoBac npo^KJia d cTane a npa pa3Aa»ie ero a cxBaJxaae, tcm 
ueHbine BemtMMHa ocTXTOuHbtx HaxipaaieHaK. 

Ha Mcpxeme aooopauaeiatfl npo^nnbHa* rpy6a noncpctoioc ccmchhc. r^c I w 2 - aanjieaHAKbie noflocra. 3 
coapHofl moo. ^ 
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npo^mruMM Tpy6* np^cTttfurr cocoa anompinafyM cmioarrenfcao BepnatanfaMotl ocm kom6khixqoo ii3 
A»yx itroret^Hwx oonocTcft 1, pacno/ioBieBHhOC no poiue cropoHtj or BepTHKan«oa ocm cRMueTpnM 
npo^auin, x RanneBRgRoft DonocT* 1, pacooft&xatnoft uexj& Danacma 1 no crpaMxanwoa oai 
c«ojerp«. Ecmt np^xnuiM rpytJa BunaraitHa an csapuofl aaronaoi. to upo+mm> fropMKpyxrr twcu 
oopaaoM, «rro6bf coapaoft moo 3 <J«n pacnonomeH BRonb BepTHxamrfioA ocm csmmctpkh npofrmx. 

nojiocra 1 Moryr conpxxacaTbcn utxjjy 0060ft HapyxHbaor noeepxHocmun ymHpcKRux sac-reft, a oanocrb 
2 c+opMRpoaajia uei^f ma. BnyrpcKHsw: pobcpxhoctb nonocre* 1 oopaaoe&Hbi BByTpeBwca noBepxRocruo 
Tpytaoft 3aroroBw. * kx napyxHbie noBcpxHocrw rbjuootcm qaciuo RapyxcHOB noeepxHocm TpytSnoH 

3MXJTOBKJL BHyTpeHHRM ROOCpXHOCTb RQnOCTM 2 o6pa30©aHa HapyJKHO* OOBCpMIOCTfaK) Tpy6aoft saroTOEoui. 

a KapyMKan noocpxnocTb rro* no/iocTR BHyTpewtc* noeepXHocTUo Tpy6«oft aaroTOBHR. 

npo^KTiuiyn Tpy6y, nanpRMep, r? nonocoaoft aarorroBKH natfiyvaxrr cjte^yvajftu oopaoou. 

Ha ^opwoooMHO-coapoMHou crane coapraajor rpyoy apymoro ccucHnn, sareM B npo>iuiHpooD«mou crane 
apyrnyio TpytSy ropH30wrejn*WMB BanxaMR ocaxxoaioT no acpniKanbRoA ocsc ao nany^CHitn 
npouexyroMHoro npo+Rnn r 4opMRpoBaKRn nonorrea 1, a 3areu DeprKxanhRbooi BanxaMR Ae^opMxpyxrr 
vpy<5y up nwiyvaatn Tperbeft nonocrx 2 h aa^aaHoro ceuaou* npa>xjw. 

XapaarrcpMCTKxx tcxrojxrwibcrrx napaMerpoB fropMomx npofrptti vrRpamx. y^acnioB ycraHaenxBaiOT 
rcxoar R3 TpeoycMOR rooMCTpBoi npo ^R nn roroBoro opkuh. 

nocne KaJiBtipooKX npo^nnfaaoa Tpytit* o aa ngCpo B O HRQg rjktr rpy6a, RcnontsyeMaR b iuwctoc 
[racrwpn an* peMoara o6caARfacx TpytS, nocrynaer na ycranoaxy BaMOTxn ktxk paBpeaaerc* na uepnue 
ArnoAi or 6 go 12 m peuoBrracaaaacRB. 

HC B P RtaOB RRRC DpO^NJIbHOR Tpy6bf p/Ut ^OpMXpOB&KRR 6yRTOB n03BQRRCT DOIiytlBTb KOUnaKTHbtfi 6yHT C 

nnoTRoa y&naAKoa brtkob, jwiinarrt nnarBocrb KaMom. 3Ha*orrtm*o oasm npoAonwnjc 
AofopxaDRR npo4RnuBos Tpy6u npR ywia^Kc Ra oapaoaa h o6eowvrb y^oocroo e o6cnyxaniaHRR 
cxaaxKR oanwnoa RpomxcsBOcm. BbRxrra npo^nnn H r Hapyxntdl onncaaBbiA ARaMerp npofRJui "B* 
uenbmc BByrpCRHero jntaMerpa pCMORTxpycMoR otfcaj^Hoa Tpytiu fla 27 39% «rro o6ocne«aaiacr cBoccRHbol 
cnyes BCRBajKRRy r uecry qobpcsacbrh. 

npo+RnbnyiD TpytSy nojxynaiOT cjienyiommi o6pa3oM. 

Ha <>opuoBO«ciD-c8apoiQKaj craHe cBapRBaarr npymyio Tpyoy ppsuuerrpoiA 89 mm c tojisirhoR creBKR 3^ uu 
■a 6ecicoucuuDft neaTM. 3arrcM apymyx) Tpyt3y b npo^HnapoBo^ROM ctbhc npo^tw rn pyioT B npo$um*tyio c 
ccReaaeM, np^AjcnnJicSHbO* sa ^eprexe. Kpyr/ryio xpy6y o npo^nmrpowsHOM crane ropRaoHTanucbiMx 
BanRaMR ocMiimr r no BepTRKam>noft ocn ao $cpuxtp<m*smH Rpyx oanccrcR 1, a brtcu BepTRRanbRUMR 
MnRua b rxipRaoHTanfcaoA oonocrR Ae^opuRpyxrr *rpy€y no nonynxsaut TperwR KanneRanHoR nonocrn 2. 
B aana^poBotxaoR R7XCTH Tpytiy a^nntSpywr a<> cootborjchxh pa3Mcpoo B x H. cooTBeTCTBypapoc 60,1 x 57,5 
mm. riocnc RanafipoBRR npR RBo6xcARMocrH rpy^a nocrynacT na ycxaHOBKy r«uotrr. 

npufRiiiiiaR Tpy^a pasuepaMR 60 J x 67.5 mm 6una Rcnonbaoaasa jyvi peuoHTa Ke^mHbcx CRBaxRR. B 
CRRRR OB ry c BByxpeRRKM AKaMCTpou o6caARoft TpyCw 89 mm cbo6oaro onycxaioT npo^Km>«y» Tpy6y c 
paaatepaMR b cc«khrr 60,1 x 57^ mm. npx *tom wop cocraanHcr 28,9 mm. B npo^anbRoR Tpy6e 
Aaaneane BO^nyxoM ■ ocynxocTorwocrr paaBanMKtBKy, nocne Hera Tpy6a oMnpaannercn r unomo npicneraer 
a oocaAHoA Tpytfe. nocne pacnmpemcn cretoca npo^wibuoA Tpy6w (onACTMpn) «axo^jrrc« b oaarou 
cocTonxRx. a o<5caABOft rpytStJ a pacrwnyroM. KoirraRTHbie BanpnaeuRn R BanoraK yananarrenn 
o6ccneHHMxrr repMclRRRDCTb OTpeMOHTRposaRKoro yMacrxa npn bo^cRCTBRB aax BHyrpeKHer^o, tqk h 
aapynmoro a&b/ichrm. 

McnomooBanRe npo^RRMaoft rpy6w B KasecrBc aarwroooa nnacTbcpeft peMotrra o6caAHux Tpy6 
ncoaonneT aoocraBOBRTb pa6oTocnoco6ROCTf> ckkuchr c naRMeRUBMMR 3aTpaTaMR. 



M3o6pereHHC peKoMeHAOBaHO k 

MCCTOPO JKflClOW . 



laxxt Ha noepeJKACHHbix CK&axcKHax rasosboc h Bo^TRKbcx 
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Claims (<XK>puyna H3o6pereiiKtf): 

npo^wn>HVi rpy6a. npcHwyu;«rrocHwo csapfun. BboionKCRRaR c +aooaHbtu ochchbcu npo+ojiH. 
OTDra»ma5icst tcw, tto npo^tcit BbioaniieR b sqe aao-ierpinoK>a itoutiaHaiQar M3 rpcx KannesHRHbtx 
nortocreft. o6pa30Bam&ix kd ipytiKoft oarxrroaKM. ^oe K3 Ktrropwx ooapntacuorcs! ueaggr 0060ft 
Hapymbooi noeepxHOCTRUif yunspaao*x mere* c topMnpoBajoiew uempy man Tpcrbeft nanocm. npn 
9Tom aEiyTpemoK noaepx»ocTti A"y* Kanneavpocx nwiocreu ofipasosaabi aayTpeRBefi noeepXKOCTtJO 
rpy^Ho* sanxroaui, ux Hapyxnfaie POBcpxHPCTK o6pa3oeaim HapymHoA noecpxuocTtJO Tpy6noll at i vioM ui , 
a BRyTpcKwui nooepxHocTb cpegudt ntmocne otipasoaaHa Kapymoft noeepxnocruo Tpy6«o* aaroroaKH. 
HapyjKMaK noocpXHocrb yroA ikuioctk o6paooBana nsyTpeHHeft noeepxHOCTtJO Tpyfaoft saroroauc. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 



RU 2091655 CI 



Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60. 1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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